0. 



METHOD FOR REIi l Uiuisu aiva.^/^ ^ . 
CHANNEL ESTIMATION 
Filed: Deceiribcr6.200l 
DarrylMcxic 202-293-7060 
I of 1 




1!^ 



S3 Msa m saei asm sass sas- 

™s ,s to ce.t,fv that t.e fo.,ow.n, app>icat,on 
Property Office. 



g §1 SI ^ • 
Application Number 

g §1 ^ 1 ^ • 
Date of Application 

s s e! 

. Applicant (s) / 




L©l#S! 200013 Ml 73924 



20001^ 12a 06S 



2000 



12 



CERTIFIED COPY OF 
^raiORlTY DOCUMENT 



19 



COMMISSIONE 




1020000073924 



2000/12/2 



[SSI 
[I:H£I£J] 



mm 

mmm& 

2000.12.06 



Apparatus for receiving of OFDM signals and Metfiod for 
recovering of signals by estimating channel 

1-1998-104271-3 

9-1998-000543-3 
2000-046970-1 

KIM, DONG KYU 

690921-1122621 

613-101 

j^^fs^Ai se.Me io55-66s 23e m 

KR 

mmm iU2^9Ji ^?soii 9\mo\ ?-\2} aoi ^ii&uD. ch 

A} (0|) 

20 a 29,000 

10 a 10.000 m 

0 2i 0 c! 

0 ^ 0 ^ 

39.000 S 

1. SefAi- SAilAi(£a)_1S 2.?|gJS_ie 



30-1 



1020000073924 2000/12/2 
^ %^^}^ ^l<^^^l5q-. ;HlcH^^lS-^E^ <a^€ ^1:^ ^^<^] ^^^}<^ %^^}^ 

*H €^ ^fl^ ^^^^ ^^^>:e.s.. ^cHlscl-S ^1-^ :y.ci- ^^^>7fl ^ ^cf. 

£ 3 
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^^1 ^ ^o^'^ {Apparatus for 

receiving of OFDM signals and Method for recovering of signals by estimating 
channel} 

£. 1^ ^2fl7l^oil ix)-^ OFDM ^-a^^ll- Sl^]^ 

£ 2cfe- 5. 2a^ £ 25^1 m ^-t^ m+1 ^M:^ k ^^4^^^ ^q-z^-o)] 

£ 3^ ^ ^^<^1 -2.<^lSt^<S ^^11- ^^]^ 

£ 4^ S. 3^1 l^AHloi] rc).^ ^cfl^rq-S ^a] ^g-^]* JEa]*}- l-SjS.. 

20 : o>^S.ii-t^^l^ ^^^^ 21 : Ji^^^ 

22 : 23 : 
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24 : ^1^^^ 26, 27 : ^^^t^^ 

28 : fifl^ ^^^^ 29 : 2)1^ ^^i-=t^^ 

30 : ^]^^^ 31 : ^11^^^^ ^^^n^^ 

100 : 200 : 

300 : ^^^^1 

<i6> ^ ^1^^ ^oilst:l<g ^ ^fl^ -i-t!- 4-^ iJ-'^^Hi ^ 

<17> ^oilSc]«9(0FDM; Orthogonal Frequency Division Multiplexing) ^2: 

^^S. cil<5lBll- ^^s. ^^^M 

(IFFT: Inverse Fast Fourier Transform ^^tb ^, cf'*^! ^$*><^ ^^^-^ 

<18> 5. 1^ ^Hfl7]#ofl nj-s. ^oflac^*^ T^^^^l^l ^^^^ S-^ltl- 

<19> £ 1^ ^^i^rV^a, i«^lSc]<S Al^l- ^^3r>^cil ojo^A^, ^2flo^ 

= A/D^^# ^tl: ADC(10)i4. -2.<^lSi:1<S ^1:^ ^1^ ^^*>^ 

^#^(11)^. ^^<^] ^5^*H1 ^^(Fast 
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Fourier Transform : o]^ FFTHf^)^(12)sf, ^^-t ^M^]^]^ ^l«?l-^(13)S!l-. 

FFT #^^1:^ ^^>^ o.^ ^11 ^ ^1^^(15, 16)sf. ^^sf 

^ ^fl^^^^(17)sq-, ^S.^ ^^-^ ^^^^ ^^7l(14)S 

<20> ^ifl ^ofl5.r1<g T=^^^H1>H, ADC(IO)^ SJ^^ «^>y-S^ 1=1^1^3. 

^l-<^ ^#^(11)^ 

<2i> ^#^(11)^ ADC(10)S^Ei ^^^^S'^l'^'i -S-'^l^c^'S ^1-^ ^1^ ^ 

#s><:^ FFT(12)S ^^^^=\■. 
<22> FFT(12)^ ^#^(11)3.-^51 'S^^ ^5«<H1 ^11 ^ ^12 

(15, 16)<^1 #^^1:^1-. 
<23> FFT(12)S-^Bl Ai^^ ^ y^-]^«-(15, i6)oil 

<24> o^7.lA-l, ;5l;a-«.(i5)^ ;(112 ^]^^(16m ^«fl ;<i^«>S.^ S\o] 

SXt^, xi^s^A^, ^]:(t^o_s. m ^fll x-l:^^(i5)oil m+1 ^l-o] 

^12 ;^i^-f-(i6)<Hl 

<25> ;s|]^^;^:^(17)ollAl^ >3-7l ^«lll ^ ;t|l2 ;^^-^(15.16)«Hl ^^^^^ m ^ m+1 «i 

^1)^^^^^ 7l«l:0.s ^1^^(13)# m Si^ ^^2] Sfl^^ 

<26> c^7lAl, ^1]^ (Channel ^^l-i"^^ -^^1- ^^1«^H, 

<27> -aaV^o.^ ^11 ^^^^^ ^^sf <5l-g-*M 
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<28> l^^^ 1] 



<29> <^7]/<\, H(k,m)^ m ^<HlSc]<3 ^1-^ k ^^^sj- ^34^011 cfl 

aV^^ofl ufl^ ^^^S^ s-Aj-g- M-Efi^ 3|-2}-DlElolal. Y(k,m)fe m 
<30> ^ll^^^^(H(k,m))<^] cfltt ^^f^l^^i^ S^*>^ o]-2fl[^t^-^ 2] 

<3i> [^^^ 21 

c]-. ^^^S<^1 til^lfe li^. 37]^ |H(k,m) I wfl ^^^>Jl ^ 

2]4 ^o] ^tiV^3}-Ol ^/^Al Ai^^ ol-g-^>c^ z]- ^fl^ A^^^ ^ <^>Hfl[^ 
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<34> 3] 



^^HlAi ^^7]^ A]^ol ^Sl-^]t«^, :Z <^*J=^ ^«>^S|- A>o]o11 ^VA^5> 

i^flt!- ^^1- ^^71- -ftiV^^sj- ^3i).^oi] al^l^H #7V3r]-7l) ^nf. o]e^ 

<36> l^^^ 4] 

<37> o^7lAi, 0(k,m)-& ra ^-5^ ^1:^ k ^^V^^-^Hl ^>S«>^ 

^^((Z>H(ni))^ M-^'d £2a5i]- ^o] SAl^cf. 

<38> tb^, m+1 k ^^^sj-oil ^^5s:>^ 4]* <5l-§-^><^ 

<39> [^t^-A] 5] 
<40> 

<42> U^el-A-1, ^1-71 [^n^ 3]^ ^Ol, Afl^^ Efo]nJoll ^ ^2)- ^ 
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*>7l ^11^ ^^^^ 4'^^<H1 i:)]^!: ^^£7> ^c>^^i:].. 

<43> s.2cofl H'^-ltb w>5«)- ^<^1, m ^ m+1 ^oil^cl-S z| ^ 

<44> ^ ^7]Si\. f^Bfl 7l^5l g-;^]^^ ^^^7] ^<>)l=t:l«S 

Afl^^ ^^^^^ ji^^H ^11^^^^* :e.t:f 

^s.^ ^^Hl ^<H>^i. <*>^^^ -S-^ i«^ls.t:l«S ^J:* i^^l^>a:§: 

€^*>^ ADC; Ej-oltgoil fil^ ^Ajg^g A^^^ ^g^o)] ^7] ADC<H1>H #^ 

-^7] ;HlcH^^l<HlA^ ^€*V<=^ #^*>^ FFT; ^7] Fmi^i 
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^^^] ^^^^^ ^7] E}<^l^oH] cfltb ^S.^ <+#«>Jl. 

^<^1 ^7] ^7] Bl-olojofl i:fl^V 

^7] ^lol^^l<^l ^7] ^^^^^M^^ ^>S-s)<H -a-i-* -f-^H 

<46> ^^7]^ ^^^5^1-7] ^ ^^'^i -$.<^isi:^<s ^11^^^ 

^1:^^ ^«fl -S-ofl Sill's ^S.^ ^fl^^^* ^«fl ^€*>^ «J- 

'S'^l ^<H'^i, n^^^ ^^}^o^s. ^^]^s. ^^^^ ^7] 

1=1^1 is ^#*H ^^^<^ ^;^>2^^S. #^^1-^ ^12 

^/^l; -^-71 ^Elofl ^^5]<H ^^>^ o.^ >a-7l m3f m+l ^^1-^ 

^-i- ^^^*H m+l -a^^m ^13 ^7] 

m+l Si^ 7]^^S. m ^-i-Sl ^flii^^^^ ^^^}^ nr^^<=>] FFT ^ 

^ ^=^^oil 421- ^7] iLo)lStq<S ^J:^ Bl-Oluj o. ^oflHtq 

^ -a.^^*>^ ^^^q-. 

<49> 3^ ^ ^tg<>l] ic|-^ S.'^ltb ■i:-^3EolJl, S. 4^ JE. 331 
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<5o> ^Ssfig. ^<^lSci<S4^>d^^l^ ADC(20), ^1<H^^1(100), FFT(23). 'd^^ 

^1(200). ^fl^^^ 5ll^^^-^(31). -^^^^1(300)1- ^til^Vc]-. ^7]^^^, X]:?!^ 

^ m ^ m+l ^^5^ ^^fil -§-<^l^^ -^l^l] ^^^1 7]^ 

tb^. fi^ ^e^oll ^^tlr iL<^lSi:^<a ^^V^4<^1^, f2^ ^^^] 

<5i> ADC(20)^ 'il^* A/D 

<52> ^jo^^a-^ldOO)^ ADC(20)S-^E-1 v]^]^ Sitofl cflsfl Ej-ol^jo^ aa^^ 

#^oll tt|-s1- ^51-^e>Jl, ^ofl tflSfl 'glr^^S- FFT(23)«^1 #^^^1-. 

<53> FFT(23)^ ^H^^l(100)S^Bl ^sl-^l <?i'?i!:^^U200)s?- 

■f-^^^l(300)S #^ttcf. 

<54> '3^^^1(200)^ FFT(23)S.-^Ei ^-f- ^^1-^ 

^ i^l-el- ^"i^^ ^ ^fl^^^^^(31)«Hl #^*>Jl, 

/«1H^^1(100)<^1 

<55> ^fl^4'^^^(3i)^ s^-ar^^l (200)5.-^ E-1 ^si-o^ ^fl^^^^* 

^^^1-^. ^^^^^1(300)^ ^11^^^^^(31)^S^E1 ^fl^^^^ ^^it^ 

FFT(23)<^lAi ^s^l fifl^# :e.^«^>^ ^^tl:^. 

<56> 3£ 4^ s. 3^1 T^^^^l^ ^-^ -S-4i«Hl iflt!- w>#^t!- ^^1<^1# 
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<57> £ 4# %^2:s>^, ^7] ^^1(100)^ ;*fl<HT^^J^ ^l^H-^-OO). 4^^^ M.:?} 

^(21), ^%^^91 ^#^(22)» ^tij^izf. 

(21)€- ^1^<^1 ^^*>^ n^^}^, ^#^^(22)^ ^1^ 

FFT(23)^1 

<59> >^7l <^^^J-^1(200)^ ^^^^^^ ^11 ^ ^12 ^1-^(26, 27). ^^-^ 

(28), -^^^^^ :e.>a-^(29)l- <^7lAi, ;^^^^(;^lll ^ ^12 ^i^^^(26, 

27))^ FFT(23)S.-f-E^ ^ollSi=1<3 ^i^^V^.' ^^^^(28)€- ^1:^ -S^ 

^ ^^^^3} -ar^^H, ^^^^(29)^ ^IrSl aw^^ sl 

<60> >a'7l (300)^ ^1^^^^ ^l'a^(24)sq- :^^^rjoi =^7l(25)^ 

^wltlrcf. ^7]^^, ^l'?l^^(24)^ ^^^1-^ ^91 FFTS.^^ ^Jl* ^]<^ 

^1^ ^fl^^^^^(31)«^lA-1 ^fl^^^^ #^«>^. ^^1<^1 ^^1- 

-^^^^(25)^ ^fl^^-^j^ 7laVo.^ ^^^^fil 2H^* 

<62> ADC(20)^ ^^>^^S. o>y:Szi ^Jll- cl^l^S. il^^^(21)oll 

#^*>al. i^>4-^(21)^ ^^^^ Bfolxgofl n^-Bl- ^^ofl 

ADC(20)<^>H cl^m *H ^#^^(22)011 #^*>t3^. ^#^^(22)<H1 

FFT(23)<^1 
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<63> FFT(23)^ ^^h^^ o.^ m^B}- m+l ^^^] ^€-*H ^ ^12 ^] 

^T^^(26. 27M FFT(23)^^Bl -^1-^ ^ll ^ ^12 ^i^4^^(26. 27) 

<64> (^71^1, ^^^^^m)^ ^^^^(27)# ^«fl ^1-* ^-I^^VS^ 

o^el-^i. ^1^^ m >lll ^i^^^(26)<^] ^I^SlJi, m+l ^^fl 431: 

^1 ^12 :^-1^^^(27)«^1 ^i^^nV. ^^J^^(28)^ ^>7l ;^]l ^ ;t)l2 ^■l^J-^^(26,27)<^] 

m ^ m+l ^1:^ -f-^H m ^1"^ ^-f- ^'^^^(const2)4 

^€■2^ (consti)^ '^*J=^ ^m^H: ^ n ^^^1* M.^^^(29)<^] 

<65> o]i]^, ^12 ;^i^^cf(27)^ m+l ^1:* :a^^^(29)o]l #^s>Jl, a.-^ 

^^(29)ollAi^ ^A]^ m+l ^^11 ^^^^^i2S)o\]^^ ^-f- ^-^^^4 ^^l" 

^ #^ ^t}<^ m+l -ai-^ ^-f- ^^^^32). = ^ ^^^^^ 

<66> ^j^, x-1^^cj(26)o)lA^^ m ^1-* ^fl^^^^^(31)<Hl ^11^ 

^^T^^CSD-a- 2i^^^(29)<^lAi m+l ^^}^ . m «i 

<67> ojufl, ^]o^^c}(24)o1lAi^ ^1^^]^ m -^21-^^(25)^^ #^^>J1, -g- 

21-^^(25)^ ^fl^^^^* 71HV0.5. m ^Jl^ sn^# :e.>a-^V4. 

<68> >ll«H^^(30)^ m ^1:^ tfltb ^S.^ 

^(consti)<^l cfl-g-^H :a:?> ^^(21)<^1 ifltb B}-oln^i^ "S^^ 
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<69> o]sK S. 5# %^t}<^ ^ ^^<H1 n).^- ^<Hl = i=1«S ^fl^^^^ 

<70> ol^o) >gt^oilA-1fe ^^>^ c^Ai^a m m+1 ^Ir^Sl 

^<^]^r]c^ t^^l^S ^^tt^-CSlOO). 

<72> 1:1-^0.3. ^^>^o.^ T^;^l^ tflsfl >g#^ Bj-ol^Jofl icl-e}- 

^^#^*>:ii, #^t!:^(S120). 
<73> ^^^>c>^ ^^l^o^S. ^1-<H1 cflsi] ^^Srtb^CSUO) . 

<74> ^slo)] (8140)1- 7]^ ^^V^ o.^ ^1:^ m ^1-4 m+1 

1-^ <2|1^^ Att^^ ^a>53i ^4 ^Aj-^o.^ i^tl:4(S160). 

<75> iqv^, :e.'a-^;^l(Si60)» m 431:^ ^^1-^ Sl^"^ ^^S.^ 

Cf^ A>C.l^^ Afl^^ Efoluj^ €^t!-tq-(S180). <^7lA-l Cl-g- AH^-g- AflS^ El-o] 

^^^>Jl ^ofl^tq.^ Al^<Hl tfltb ^y^] 100 tfl^l 240<5l ^^>^ 

-a T^^^ m«i^ cfltt ^^lef^ ^ m+l^^ ^jO^ofl tfltb 

^1:^1 100 i^^l 240-i- c-il<^l Sl^^i m+l^^ ^S.<^] cflt!: 

<76> m+1 ^^o. ^ ^^o^ ^11^^^^^ ^^tbi:l-(S200). 
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<78> oj^HlAi^ = ^ ^^ ^32}- -g-i- ^^^^^ ^^1-4^ ^ 5fl^^^^ 

^ ^-^ £ 3<H1 a7i^ ^^^^ :e.T4 ^M]^}7\] ^^-8} 

<79> ^i^o] ^^o. ^^^o^ OVA-] A^i^^ ^Sj-^^ <^]-§-W. 

<80> 5]o]lA-l 4]!- ^<L>^1-^, o>sfl[^s}-.b] e]o] 

<81> [^^^1 61 



<82> 



<85> oli4), 4]!:^^ ^^^m [^^^ 6]<^1 cflojsH <^>efl[^«l-<^ 7]3)- ^o] 
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^^^^(28)^1 ^^^i-^is. ^a. 

<88> [^tl-^ 7]o1]A] 6] ^^^>^ o>sfl[^«}-Al 8]uZf ^o] A>#^cf. 

<89> 8] 

Ax 

AO(Ar+8)-AO(*r)=27i5 X = const ^ 

constiS. S7l)^ 7>;^1^^ 8]^ o>Bfl[:^t|-<!q 9]5l- :y:oi ^fl^B^l- ^ ^cf. 

<9i> 9] 

^ $X^. o} ^-^ 7l^Vo.s ;<1H4=^(30)«^A-1^ ==^^(21)^ ^s:H ^^71^ 
^-^^^V^ A ^^^4^ ^^^Sl^^ i^^tlrcl-. 



<94> 10] 
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<95> <^7]^^, m 431:4 m+1 ^'^^^«^] ^^^^^ 

^1-^ (const ant .-ol^l-, const2S S7l)iJ:0.^ ^ 9X^^ . ^fl^^e^^V'S ^>2fl[T^^^ 

<96> [^*|-^ 11] 

(l)p(/w+l)= (Dp(/M)+A Op(m+l)= (I>pim}+ const ^ 

<98> [^tj-^ 12] 

<I)(*,/»)=2jtArX + (D^(»»)+ 0^(*)+ <D^(A:,/») 

<99> m ^^1) ^1-4 m+1 ^air^'^l ^'^t!' 'Sl-^ -2.5.>^«^1 

^^^^^ ^V5i|. ^^^^ofl o^:^ ^^^^ ^^H^^^^(28)) ^, 
m+1 -^1-^ ^^^sf-cH] ^^{^^^^{29))^"^. atF, -^7] m+1 41^0) o^^v 

<100> ttj-S^-Ai, ^^^^(28)«^lAi^ o>Efl[^^Ai 13JJI]. ^o] m+1 ^1:^ 

^^^>7l m+1 ^1-^ k ^^5^>^ ^^H<^(k,m+l))<^l, m ^ 

m+1 'ai-^ ^^3*>^ ^^^>(A<p(k))^^ :a>S-«fl^^, m+1 -airfil ^^g"^:^ 

^((Z)' (k,m+l))^ ^ ^t:f. 

<ioi> i^^^ 13] 
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<102> t„ 

=2x*:X -j^ + <1>^(ot)+ <l>„Cky+ <I>^Ck,m-t- 1 ) 

<103> ^^][^^^ 12]sq- [^^Al 13]o)lAi, -o-^o^ 4*J.6l ^0.0,1 o^^V ^>a-2fl^^^^{( 

<Z>w(k,m)), (<Z>„(k,m+l))}^ Jli^^V^, m ^ m+1 ^^11 iL<^l=t:l<S ol-g-tb ^fl^ 

A^^oii i^"!^!^ ^^^^ ^w*:']! ^-a-sfl^ ^^^^V<^1 ^;^fl^-ir ^ 

<104> >^7l ^1l^^^^^(3l)ofl^1fe- o>efl[4^^^i l4]S!f m ^1-4 ^"^^ m+1 

<105> i^^^ 14] 

<106> tcl-Sl-^i. ^^^^ ^11^^ ■^l'^ 21)^ m 4^1:21 k Y^^3|-oll 

<108> i4el-Ai, m iofl^i^l'S ^1-3)- m+1 ^<Hl^i=l«3 ^1:^ ^l-g- 

t!: ^ ^^^^^ 
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-i-t!: ^-^ S]§>^, m ^^1:4 m+1 ^ 

y-tiv^sl-o^ an^sjji 21^^ :a.-^t!: ^ ^11^^^^^ ^^^H ^^^V 
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« 

[^¥*c]- 11 

^Ai^ o>^^ii ^^3] sl^]^v]<^ ^s.^ ci^l^Aij:^ ^^^>^ ADC; 

Hl-olx^Jofl o^sfl Afl§^ ^g^ofl ttl-B^- >a-7l ADC<HlAi #^£]^ c^^l^^ 

^^71 ;^]lo1^^1<HlA-l Ajl-^ ^ejoii v^^^}c^ #^*>^ FFT; 

^ <i#*>:ii. ^y] ^1-^ ^7] #1^ 

^7] '^^^^^]o\]^^^ -^^H ^11^ ^^^V^ ^11^ 

21 
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E^-Olnj^ ^^S^>^ ^]<=>\^^; 

1: #^§>^ ^tilsV^ ^^^^ -2.oll5.x:1<S 

^1 i*j-<Hi sx^^^, 

^71 x-l^^cj-ofl m ^#31- m+1 B^-oln^l 

•^-il tfltb ^-i- ^^s^H #^*)-^ 

-^T-^^^ ^^^^ 7la>O.S Afl^^ E^-Olnjofl cfl^ ^^^31- ^^f- ^>3-^-g-o] 

^7] i'a-^^^ <a^^ ^^-71 ^o]^^^] tut!: >s-7i 
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I^^^ 5] 

^^71 »ll ^^^^^^ ^]:^^ m m ^^2(1^ 

^*>7l >a-7l 4'^^^<^I #^*>J1. ^^-71 ra+1 ^5151 ^^^11^ Ji^* ^«fl 'S- 

-^71 >S-7l ^ ^^^^-^S.-?-Ei m ^1-31. m+1 ^1: 

^ z^-z^- oj^«l-o} ^ Aj^o^ ^7] ^azf ^^i- 

^7] i^^^^ ^^^-7] ^^^^0.5.«.E] <a^^ ^^^1- 7]^^S. ^71 ;^il2 7-1 

n=^<^l^i S^^^^^ m+1 -ai-^ ^s-^sf ^-^ o^>^^o.^ :e.^>*H ^ 
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^7] ^eloil ^^>^^S. ^7] m ^Iri}- m+1 ^1-^ ^ 

^^71 ii^^ m+1 ^^11 'airS^Ei m ^1:^ ^fl^^^^^ ^^^H, FFT 

^fl^ -i-tl: 4^ «cJ-^. 

^ #<^> ^711; 

^71 -ai-*^! 'flsfl ^2l°fl ^^*>^ ^^1;!- i^s^l-fe ^^1^^ 

-il^^ ^fl^ -i-tl: ^€ IJ-^. 
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10] 

^ejoil ^^-^ ^^;g-^^oil^ n, ^12 ^i^J-^^o^l^ m+1 ^ 

m m+1 ^1-^ ^^<^ ^^1-^ .2-^^ ^:f- 

^^1-^ ^-i- ^^^-a-* 5E^^V^ ^^1-^^ ^1- 

^ ^fl^ ^^^^ -f-tv 1^^. 

[^^■^ 11] 

^fl^ ^s. «<}-'g. 

12] 
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5Lc1«S ^s.^ ^H^ -f-tb ^€ «<^-^. 

13] 

^7] m ^71 m+1 ^^^^ ^-f- ^^^^<^1 ^tt ^^^:*V2f ^^1- 

^ ^^^^^ ^71 ^^«>fe ^^1-2.5. ^<^l^t:^«S 

[^^^ 14] 

^1 i3*J-oil ^<H^i, 

^<H]St:l<3 ^1]^ -i-^ 

15] 

-2.^^ ^:f- ^^^^^ ^^1: 
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^^-i: .a.'^^Vfe 5L^^1-^ ^^^S. ^<Hl^c1<g 5fl^ 

# -^^^ ^S. ^€ . 
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IS. 1] 
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is. 2a] 
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[S. 3] 



AOC 



]~20 



m+l 



m 



(k.m+l),, (k.m) 



c onst 1 
100 



FFT 



fi(k.ni+1) 



1~ 



23 



fi(k.m) 



f2(k,ni+1) 



200 



fi (k.m) 



fi(k,m) 



<l>H(k)= 4-{<|)(k,m)+(|)'(k.ni+1)| 



_^_H_vrv/- ^1 

5¥irT-^3oo 

T 
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[£ 4] 
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[-£ 5] 

S100- 
S120- 



S140- 



S160- 



S180- 



S200- 



S240' 




I 



£J AH S 2-1 


EfOlgJOII 



















FFT 



C3 « — O 



BH. 



^ if Oil CChE-F 





Al 


C3 
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